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SUMMARY

OnJune 14, 2002, at approximately 1243 hours, a
37-year-old male career fire fighter (the victim)
drowned during thefinal diveof a diver training
course. Thevictimand hispartner were attempting
tolocate and bring an object to the surface. They
wereusngaliftingdeviceinzerovighility at adepth
of approximately 50feet. Thevictim'spartner was
in a kneeling position on the bottom of the lake
attaching his line to the object when the victim
knocked him over on his side and attempted to
remove hismask. Thevictim’'sweight belt landed
on top of his partner. The partner surfaced and
informed the personnel in the safety boat that the
victimwasintrouble. Thesafety diver immediately
entered thewater and began searching for thevictim.
Additional diverswere shuttled to the site by the
safety boat to continuesearching for thevictim. The
victimwasrecovered over 2 hourslater usngasonar
device. Advanced lifesupport wasinitiated enroute
to alocal hospital where hewas pronounced dead.
NIOSH investigatorsconcluded that, to minimizethe
risk of smilar occurrences, fire departments should

Diveclassstaging area

+ ensurethat equipment checksareperformed
before each dive and any defective
equipmentisrepaired or replaced beforethe
dive takes place

« ensurethat all participantsin diver training
have practiced the specific evolution in a
controlled environment such as a
swimming pool before attempting the
evolution in open water

« ensure that search-and-rescue operations
establish and use reference points to
conduct searches

INTRODUCTION

OnJune 14, 2002, at approximately 1243 hours, a
37-year-old male career fire fighter (the victim)
drowned during the final dive of a 21-day Open
Water Self-Contained Underwater Breathing
Apparatus (SCUBA) Diver training course.

OnJdunel7,2002, theU.S. FireAdministration and
theInternationa Association of FireFighters(IAFF)

The FireFighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI1OSH
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notified theNationd Ingtitutefor Occupeationd Safety
and Health (NIOSH) of thisincident. On July 8,
2002, two Safety and Occupational Health
Speciadistsfrom the NIOSH Fire Fighter Fatality
I nvestigation and Prevention Program investigated
this incident. Meetings and interviews were
conducted with the Chief, Senior Deputy Chief,
Digtrict Chiefs, the Director of Special Operations
and Training, firefightersand diverswho wereon
the scene, the diveinstructor, and representatives
fromthel AFF. NIOSH reviewed copiesof thefire
department’s Standard Operating Procedures
(SOPs), thedivetrainingmanud, thevictim'straining
records, thevictim’'sautopsy report, and drawings
of the incident site. Investigators examined
equipment that wasthe samemode aswhat thevictim
was wearing. The incident site was visited and
photographed.

At therequest of the County Coroner’s Office, an
evaluation of the victim’s dive equipment was
conducted by the U.S. Department of the Navy
Experimenta Diving Unit (NEDU)™. Theair tank was
empty when it wasdelivered to NEDU; therefore,
its contents could not beanalyzed. The buoyancy
compensator (BC) and first stage regulator were
tested and found to work asdesigned. The second-
stageregulator failed an exhaust flow test duetothe
exhaust digphragm sticking shut. A protectiveshield
ring onthemask, whichwasdesigned to keep debris
out of the second-stage area, was missing. Sand
wasfound insidethe diaphragm area. The exhaust
valvewas disassembled and cleaned for testing; it
worked asdesigned. Itisnot knownif the protective
shield ring wasin place during the dive, or if the
problemswith the digphragm existed during thedive
or resulted from losing the protective ring during
recovery effortsallowing sand to enter thedevice.

Thecareer firedepartment involved in thisincident
consists of 747 uniformed fire fighters. The
department servesapopul ation of approximately

400,000 inageographical areaof about 93 square
miles

Training

The department requires al new fire fighters to
complete NFPA FireFighter Level | and Level 11
certification. Upon entering the department, and
annudly theredfter, dl firefightersmust passa physcad
examination which consists of medical screening,
psychologica evauation, persond fitnessevauation,
blood work, physiologic evaluations, random drug
testing, and aflexibility test. Thevictimwastaking
thisdiver certification courseto becomeamember
of the Diveand Rescueteam. Hehad no other diving
experience. Firefightersonthe Dive and Rescue
team must pass the above tests in addition to
evaluationswhichinclude endurancetests, body fat
analysis, ear checks, and ablood pressure check.
Thevictim had over 7 years of experienceand had
completed anextengvelist of training courseswhich
included Emergency Medica Technician, Hazardous
Materia Operations, Building Construction, Ladder
Company Operations, and Driver Operator.

Diver Training

TheAdvanced Open Water SCUBA Diver course
wasamulti-agency certification course. Thecourse
wastaught by aningructor who had been on contract
since 1985 with several of the participating
departmentsto providediver training. Theexercise
the students wereto carry out on their last day of
instruction wasto descend the buoy linethat was
anchored with asmall weight to the bottom of the
lake. They would then conduct acircular search
patternto locateacinder block. Theblock had two
milk jugs tethered to it that were to be cut and
released to float to the surface (Diagram 1). This
would indicatethat theteamshad found their object
and wereworking onthelift. They wouldtheneach
attach a5-foot lanyard that had loopsin either end
tothecinder block usngameta shacklewithascrew
pin. Thediverswould then attach the other end of
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thelanyardto a5-gallon bucket. Thebucket would
then beturned upside down so that thediverscould
expel air into it and lift the cinder block with both
lines(Diagram 1).

Weather and Water Conditions

Thewesather on theday of theincident wasreported
to be sunny with temperaturesin the mid-80sand
cadmwinds.

Thebody of water inwhich theincident took place
was a private lake with maximum depths near 70
feet. Thediveoperationwastaking placeat adepth
of 50 feet wherevisibility wasreported to be zero.
The water temperature was reported to be
approximately 40 degrees Fahrenheit.

INVESTIGATION

On June 14 2002, an Advanced Open Water
SCUBA Diver coursewas being completed which
consisted of conducting afinal diveat aprivately
owned lake. Thedive classincluded two certified
National Association of Underwater Instructors
(NAUI), sx divemasters, and atotal of 22 students.
Aninstructor briefed the students on the scenario
whichwouldtest ther skillsinmanipul ating equipment
tolift an object from the bottom of thelakein zero
vighility and cold water.

Thestaging areawherethe classwas operating from
included thedock, abeach, and aloading rampwhere
individualswerewaiting to participateintheclass
(Photo 1). Oneinstructor and adive master inthe
safety boat placed buoy markers 30 to 40 feet apart
inastraight lineusing the safety boat. Thelinesfor
the marker buoyswere 50 feet |ong and were counter
weighted so that the depth could be adjusted. The
marker buoys were placed at a depth of
approximately S0feet (Photo 1 and Diagram 2). The
crew then sank each block assembly within 5to 10
feet of themarker buoysand returned to shore.

The diveteams checked in with the beach master
and reported their air readingsto ensurefull tanks
were being used before boarding the safety boat.
Thesafety boat dropped eachteam at their respective
buoyswith theinstructionto wait before beginning
their final exercise. After all of theteamswerein
placeat the surface near their buoy, the dive master
inthesafety boat gavethemthe signd to begintheir
dive

Thevictim and hispartner (Diver #1) were one of
Sx two-personteamsto attempt thelast dive scenario.
Upon receiving the command to begin, they
descended the buoy lineto adepth of approximately
50 feet to start their search pattern. The search
pattern conssted of Diver #1 stationed at the anchor
base, whilethe victim completed acircular search
using apivot line. Diver #1 would anchor apivot
linethat thevictimwould useto conduct thecircular
search patterns around the buoy line. After each
circle pattern, Diver #1 would givetwo tugsonthe
lineto let thevictim know that the pattern had been
completed and that additional rope was being
released.

Thevictim madetwo circlesand gavetwo tugson
thelinetoindicateto Diver #1 that he had found the
buoys attached to the cinder block. Diver #1
followed the pivot lineto thevictim and wasta king
tothevictim asheswam toward hislocation. Note:
The victim’'s underwater communication system
was not working properly at the time of the
incident. He could hear but could not send
transmissions (Photo 2 & Photo 3). Diver #1 gave
thevictim two squeezeson hisarm, and thevictim
returned the two squeezes, which indicated that
everythingwasaright.

Theteamthen begantowork ontheir scenario. Diver
#1 started by cutting themilk jugsto releasethemto
the surface. This would indicate to the surface
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personnel that they had found the block and had
begunworking ontheir objective. Diver #1wasina
kneeling position on the bottom and began to attach
his 5-foot nylon line to the cinder block using a
shackle. AsDiver #1 was screwing the pin back
intotheshackle, thevictim attempted toremoveDiver
#1'sfacepiece. Theforcefrom thevictim pushed
Diver #1 over on hisside, and thevictim’sweight
beltlanded onthearm of Diver #1. Thevictimmay
havereleased hisweight belt in an attempt to reach
thesurface.

Diver #1 inflated hisbuoyancy control deviceand
immediately surfaced and reported to the safety boat
that hispartner wasin trouble. The safety diver
immediately entered thewater, descended the buoy
line, and attached hissearch lineto the buoy lineto
conduct circular search patternsfor thevictim. During
thesafety diver’sfourth pattern, thecrew onthesafety
boat raised the buoy linein an attempt to seeif the
victimmight still beattachedtotheline. Thisbrought
up the safety diver, prematurely ending hissearch.
Thebuoy linewasdropped back down away from
itsinitial location. Search patternswere continued
off itsnew location. Additiond diverswere shuttled
tothesite by the safety boat to continue searching
for thevictim. Thevictimwasrecovered morethan
2 hourslater usng asonar deviceon aboat that was
asoonlocation. Advanced lifesupport wasinitiated
enroutetoaloca hospita where hewas pronounced
dead.

CAUSE OFDEATH
The death certificate listed the cause of death as
drowning.

RECOMMENDATIONS/DISCUSSIONS

Recommendation #1: Fire departments should
ensure that equipment checks are performed
before each dive and defective equipment is
repaired or replaced beforethedivetakes place.?

Discussion: Using the buddy system, diversshould
develop the habit of ingpecting each othersequipment
for correct positioning, adjustment, air pressures, and
function before entering thewater. Whenever divers
are using underwater electronic communication
devices, al diversshould ensurethat thedevicesare
working properly and havefully charged batteries.
Diversshould test communication equipment on the
shorebefore diving and remainin contact with one
another throughout thedive. Inaddition, personnel
on the shore should be able to monitor
communication among diversboth aboveand below
water through an el ectronic surface monitor. Any
problems (e.g., low air, broken weight belt,
mal functioning communication equi pment, etc.)
should be reported to the dive instructor, logged,
and repaired or replaced beforethe divetakesplace.

Recommendation #2: Fire Departmentsshould
ensure that all participants in diver training
have practiced the specific evolution in a
controlled environment such as a swimming
pool before attempting the evolution in open
water.?

Discussion: Thecomplexity of public safety diving
cannot beunderstated. Whenever new skillsand/or
equipment areintroduced, it isimportant togradudly
increasethelevel of complexity thediver isexpected
to master. Pool sessionsthat gradualy increasethe
level of complexity would alow thediver to master
thetasksand skillsexpected in acontrolled Situation,
thusimproving thechanceof apostiveoutcomewhen
the evolution is replicated in an open-water
environment. A diver’sskillsshould be evaluated
with the diver wearing the full complement of
equipment that would bewornwhile performingin
actual rescuesituations. Thisskill evauation should
include underwater emergency proceduresaswell
asthe other skills needed to deliver public safety
diving services.
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In thisincident the victim transported his 5-foot
lanyard by attaching it to hisvest withaD-ring. He
attached oneend of thelanyard to the cinder block,
whiletheother end wastill attached to hisD-ring
on hisvest. For an unknown reason, the victim
attempted to contact hispartner. Thevictimremoved
hisweight bet Sgnifyingdisiressinanattempt toreach
thesurface. Whenthevictimwasrecovered, hewas
found attached to the cinder block by hislanyard.
Practicing the specific stepsthat will beused inopen
water training divesinacontrolled environment (e.g.
swimming pool) under closesupervisoncould assist
indedlingwithfactorsinarea environment.

Recommendation #3: Fire departments should
ensure that search-and-rescue operations
establish and use reference points to conduct
searches*

Discusson: Theestablishment of alast-seenreference
point should be a dive rescue team’s primary
objective when beginning search-and-rescue
operations. Thelast-seen point candiminateagresat
deal of uncertainty when conducting underwater
searches. Establishing alast-seen point consistsof
three components.

1. Witnessinterviews

2. Useof reference pointsand reference objects
3. Physicd evidence

Inthisevent, thesafety diver had dl threecomponents
available to begin the rescue operation. He
immediately entered the water after obtaining
information from thevictim’s partner and used the
buoy lineashisreferencepoint. During thefourth
search pattern, the crew on the safety boat rai sed
thebuoy line, diminating thereferencepoint for future
searches.
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A. Milk jugs attached to cement block with nylon rope.
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B. Example of the components used to lift the cement block.

Diagram 1. Block assemblies
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Diagram 2. Aerial view, dive team setup
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Photol. Aerial photo; Dive site
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Photo2. Example of dive mask used by the victim
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Photo 3. Example of microphone that was not working
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